. Changes in intracellular calcium concentrations resulting in FRET are reflected by intensity changes of EYFP and ECFP emission in opposite directions. Motion and bleaching artifacts are characterized by changes in fluorescence intensity in the same direction. By calculating the ratio of EYFP/ECFP emissions, we thus obtain a clear indication of intracellular calcium concentration changes (black lines in Figure 2C) . In a quantitative analysis of signal intensities evoked by the six odorants over the whole AL area (n ϭ 9-12 animals, cf. the Experimental Procedures), we obtained a peak EYFP/ECFP ratio change of 1.23% Ϯ 0.23% in response to the stimulus (mean Ϯ SEM, t ϭ 5.4, p Ͻ 0.003, t test). The calcium signals seen in our preparation were significantly smaller than those described for cell cultures [1] with an almost 1.5-fold increase in ratio emission. This was to be expected because, besides light scattering effects of the brain tissue, only a fraction of the labeled neurons respond to a certain odorant stimulus in a spatially very restricted way. Moreover, physiological stimuli such as odorants evoke calcium activities of smaller magnitudes than a stimulation with transmitters or drugs that may drive the calcium sensor into satiation. When the brain was flooded with ‫01ف‬ mM KCl, causing neuronal depolarization, we observed an increase in the EYFP/ECFP ratio throughout the labeled structures of up to ‫.%5ف‬
Maximum ratio changes in the various response patterns for the different odorants within the whole AL area displacements of the brain due to hemolymph pumping and muscular contractions. We restricted muscle moveplayed by calcium in these two compartments, i.e., synaptic vesicle release in the CX and postsynaptic integraments in the CX preparation by applying philanthotoxin, a blocker of muscular glutamate receptors that has been tion in the AL. The EYFP/ECFP ratio changes (0.6% Ϯ 0.06% mean Ϯ SEM, n ϭ 6 odorants, 1-5 averaged used in various insect preparations to block neuromuscular transmission [20, 21] . The effects of philanthotoxin stimulations with each odorant in 10 animals, cf. the Experimental Procedures) measured over the whole CX on acetylcholine receptors have also been described [22] and cannot be excluded in our preparation. This area were smaller than the responses in the AL but were highly significant (p Ͻ 0.0002, n ϭ 6, t ϭ 9.7, t test). drug significantly reduced brain movements but did not eliminate them completely. Using FRET-based sensors, As in the AL, maximum ratio changes in the various response patterns measured over the whole CX area opposite intensity changes resulting from the two emissions can be attributed to the physiological response, were not significantly different for the various odorants.
Interestingly, the combinatorial aspect of olfactory which thus can be discriminated from the syndirectional changes caused by motion artifacts. An improved vercoding can be seen in the CX as well: whereas benzaldehyde elicits strong activity at both coordinate points, sion of cameleon with a higher signal-to-noise ratio has been reported recently [23] . 
